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DETAILED ACTION 
Claim Objections 

1 . Claim 2 objected to because of the following informalities: In line two of Claim 2, 
the phrase "in which the reception tines" should read "in which the reception times". 

Appropriate correction is required. 

2. Claims 1 and 5 objected to because of the following informalities: In reference to 
the term "superior device", there is no mention as to what the device is meant to be 
superior to, or in what way it is superior. Examiner therefor finds the term vague and in 
need of clarification. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1 and 4 rejected under 35 U.S.C. 102(e) as being anticipated by Brown 



(U.S. Pre Grant Publication Number 2003/0014598). 
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As per Claim 1, Brown discloses a storage device system in a computer system 
having a plurality of superior devices and a plurality of storage device systems for 
receiving write-in data from at least one of the superior devices, comprising: a physical 
storage device, responsive to a logical volume which is controlled so that identical data 
is saved across the plurality of storage device systems, for storing data on the logical 
volume (i.e. "Volume managers are primarily used to organize storage devices into logical volumes, 

which may span multiple storage devices.,, Briefly, the present invention includes at least a first and a 
second server of a cluster of servers being equipped with complementary software RAID drivers and 
distributed lock managers that enable the first server to delegate to the second server, writing of a 
version of a unit of coherent data into a number of storage devices coupled to the server cluster, " The 
preceding text excerpt clearly indicates that a cluster of servers/a plurality of superior devices and a 
second/delegated server and number of storage devices/a plurality of storage device systems exist that 
include a storage device/physical storage device which is responsive to a logical volume which is 
controlled with complementary software RAID drivers/controlled so that identical data is saved across 
the plurality of storage devices. Note that RAID arrays are used to save identical data across a plurality 
of storage devices.) (Page 1, Paragraphs 4, 15); a device for saving the time of reception on 
which write-in data was received from a superior device (i.e. "... in performing a delegated 

write, the delegated server may obtain at least a shared read lock on the unit of coherent data and 
validating a timestamp of the version of the unit of coherent data to be written. " The preceding text 
excerpt clearly indicates that delegated server obtains/validates/saves a timestamp/the time of reception 
on which write-in data was received from a first/ server/delegating server/superior device) (Pg 1, 
Paragraph 18); a communication interface device for transmitting write-in data addressed 

to the logical volume and a corresponding reception time to another storage device 

system and for receiving write-in data and corresponding reception time from the 
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storage device system (i.e. "...in performing a delegated write, the delegated server may obtain at 

least a shared read lock on the unit of coherent data and validating a timestamp of the version of the unit 
of coherent data to be written.., the LastWriteTimeStamp property in the ManagedObject is the time at 
which the object was last written to the storage devices... FIGS. 4c and 4d show the delayed write to 
storage devices." The preceding text excerpt clearly indicates that the delegated server validates the 
tlnr>estamp/reception time of the unit of data to be written. In order to validate the timestamp the 
delegating server must first receive it. Also note that because any of the cluster of servers can be 
designated as a delegating, or delegated server the server has the capacity to both transmit and receive 
the timestamp information. This property is demonstrated pertaining to the storage devices/storage 
device systems through the reference to the LastUpdateWriteStamp. The text excerpt also indicates, 
along with figures 4c and 4d, that write-in data may also be transferred in this way.) (Figures 4c, 4d; Pg 
1, Paragraph 18; Page 3. Paragraph 46; Page 4, Paragraph 69); and a data consistency holding 

control device for effecting control to write write-in data which was received from the 

superior device and write-in data which was received through the communication 

interface device into the physical storage device after such write-in data has been 

made to wait in a temporary storage device for more than predetermined time from the 

reception time corresponding to the write-in data to the logical volume (i.e. "FIGS. 4c and 

4d show the delayed write to storage devices. This is typically referred to as a write-back operation. 
FIG. 4d shows the writeback as done by the node with the working instance of the data blocks.. . " The 
preceding text excerpt clearly indicates that the data blocks/write in data is written to storage devices 
after a delay/a predetermined time from the reception time spent in Node Y/temporary storage.) (Figure 
4c; Figure 4d; Page 4. Paragraph 69), SO that, when write-in data which was received from 

the superior device and write-in data which was received through the communication 

interface device are written in an overlapped manner into the same storage location of 

the physical storage device (note that such overlapped writing is also a feature of RAID), they 
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are written in the order of the reception time thereof (i.e. "...timestamp aging, as well as other 
techniques may be employed/' The preceding text excerpt clearly indicates that timestamp aging, which 
assigns priority on a first come first serve basis, is used (e.g. they are written in the order of reception).) 
(Page 4, Paragraph 70). 

As per Claim 4, Brown discloses the storage device system further has a device 
for receiving a request for locking a partial region of the logical volume from the superior 
device and for locking the partial region, a device for transmitting the locking request 
which was received through the communication interface device to the other storage 
device system, a device for receiving the locking request through the communication 
interface device from the other storage device system and for locking a designated 
partial region and a device for rejecting a request for write-in of data from the superior 
device and the other storage device system to the partial region, except for a case in 
which it is a request from the superior device in which the partial region was locked (i.e. 

"Once the writeback operation is started, the software RAID driver secures an exclusive write lock on the 
stripe." The preceding text excerpt clearly indicates that in order to secure the exclusive lock for the 
stripe/partial region, the second server/delegated server/storage system device must utilize the software 
RAID driver to request an exclusive lock from the first server/delegating server/superior device and then 
receive that request back in order to transmit the request to the logical volume, therefor locking the 
stripe/partial region. Note that an exclusive lock would deny access to the stripe to any system except 
the system which currently holds the lock.) (Page 4, Paragraph 71). 

Claim Rejections - 35 USC § 103 

* 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2, and 5-6 rejected under 35 U.S.C. 103(a) as being unpatentable over 

Brown (U.S. Pre Grant Publication Number 2003/0014598) in view of Azagury et al. ("Advanced 

functions for storage subsystems: Supporting continuous availability", IBM Systems Journal, Volume 42, 
Number 2; Internet Publication Date 5/1/2003, and referred to hereinafter as Azagury). 

As per Claim 2, Brown discloses a storage device system in a computer system 

having a plurality of superior devices and a plurality of storage device systems for 

receiving write-in data from at least one of the superior devices, comprising: a physical 

storage device, responsive to a logical volume which is controlled so that identical data 

is saved across the plurality of storage device systems, for storing data on the logical 

volume (i.e. "Volume managers are primarily used to organize storage devices into logical volumes, 

which may span multiple storage devices,., Briefly, the present invention includes at least a first and a 
second server of a cluster of servers being equipped with complementary software RAID drivers and 
distributed lock managers that enable the first server to delegate to the second server, writing of a version 
of a unit of coherent data into a number of storage devices coupled to the server cluster " The preceding 
text excerpt clearly indicates that a cluster of servers/a plurality of superior devices and a 
second/delegated server and number of storage devices/a plurality of storage device systems exist that 
include a storage device/physical storage device which is responsive to a logical volume which is 
controlled with complementary software RAID drivers/controlled so that identical data is saved across the 
plurality of storage devices. Note that RAID arrays are used to save identical data across a plurality of 
storage devices.) (Page 1, Paragraphs 4, 15); a device for saving the time of reception on 

which write-in data was received from a superior device (i.e. in performing a delegated 
write, the delegated server may obtain at least a shared read lock on the unit of coherent data and 
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validating a timestamp of the version of the unit of coherent data to be written." The preceding text 
excerpt clearly indicates that delegated server obtains/validates/saves a timestamp/the time of reception 
on which write-in data was received from a first/ server/delegating server/superior device) (Pg 1, 
Paragraph 18); a communication interface device for transmitting write-in data addressed 

to the logical volume and a corresponding reception time to another storage device 

system and for receiving write-in data and corresponding reception time from the 

storage device system (i.e. ".../n performing a delegated write, the delegated server may obtain at 

least a shared read lock on the unit of coherent data and validating a timestamp of the version of the unit 
of coherent data to be written... the LastWriteTimeStamp property in the ManagedObject is the time at 
which the object was last written to the storage devices... FIGS. 4c and 4d show the delayed write to 
storage devices." The preceding text excerpt clearly indicates that the delegated server validates the 
timestamp/reception time of the unit of data to be written. In order to validate the timestamp the 
delegating server must first receive it. Also note that because any of the cluster of servers can be 
designated as a delegating, or delegated server the server has the capacity to both transmit and receive 
the timestamp information. This property is demonstrated pertaining to the storage devices/storage 
device systems through the reference to the LastUpdateWriteStamp. The text excerpt also indicates, 
along with figures 4c and 4d, that write-in data may also be transferred in this way.) (Figures 4c, 4d; Pg 1, 
Paragraph 18; Page 3, Paragraph 46; Page 4, Paragraph 69); and a data consistency holding 

control device for effecting control to write write-in data which was received from the 
superior device and write-in data which was received through the communication 
interface device into the physical storage device after such write-in data has been made 
to wait in a temporary storage device for more than predetermined time from the 
reception time corresponding to the write-in data to the logical volume (i.e. "FIGS. 4c and 
4d show the delayed write to storage devices. This is typically referred to as a write-back operation. FIG. 
4d shows the writeback as done by the node with the working instance of the data blocks.. . " The 
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preceding text excerpt clearly indicates that the data blocks/write in data is written to storage devices after 
a delay/a predetermined time from the reception time spent in Node Y/temporary storage.) (Figure 4c; 
Figure 4d; Page 4, Paragraph 69), SO that, when write-in data which was received from the 

superior device and write-in data which was received through the communication 
interface device are written in an overlapped manner into the same storage location of 
the physical storage device (note that such overlapped writing is also a feature of RAID), they are 
written in the order of the reception time thereof (i.e. "...timestamp aging, as well as other 
techniques may be employed, " The preceding text excerpt clearly indicates that timestamp aging, which 
assigns priority on a first come first sen/e basis, is used (e.g. they are written in the order of reception).) 
(Page 4, Paragraph 70) and a device for searching write-in data to determine for which data 

said more than predetermined time has passed from the reception time (i.e. "FIGS. 4c and 
4d show the delayed write to storage devices. This is typically referred to as a write-back operation. FIG. 
4d shows the writeback as done by the node with the working instance of the data blocks., . " The 
preceding text excerpt clearly indicates that the data blocks/write in data is written to storage devices after 
a delay/a predetermined time from the reception time spent in Node Y/temporary storage.) (Figure 4c; 
Figure 4d; Page 4, Paragraph 69). 

Brown fails to disclose the storage device system further has a table in which the 
reception times corresponding to each write-in data which is waiting in the temporary 
storage device are arranged in the order from an older one. 

Azagury discloses the storage device system further has a table in which the 
reception times corresponding to each write-in data which is waiting in the temporary 
storage device are arranged in the order from an older one (i.e. " This information includes a 
timestamp provided by the host and a pointer to the modified data, which are in the control unit's cache. 
After the information is queued and normal write processing completes, the control unit signals the 
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successful completion of the write to the host. The zSeries Parallel Sysplex has a timer facility, which 
enables a single clock to be shared among multiple zSeries hosts comprising the sysplex. Thus, by 
associating a sysplex timestamp with each write, it is possible to reconstruct the order in which the write 
requests were executed," The preceding text excerpt clearly indicates that an order/table is kept that 
arranged the timestamps/reception times of the write requests/write-in data in the order in which the write 
requests were executed/in the order from an older one.) (Page 6, Paragraph 4). 

It would have been obvious in view of the prior art of record to modify the 

teachings of Brown with the teachings of Azagury to include discloses the storage 

device system further has a table in which the reception times corresponding to each 

write-in data which is waiting in the temporary storage device are arranged in the order 

from an older one with the motivation to enable the subsystem to support disaster 

recovery by ensuring that all data written to a primary control unit are also written to a 

secondary control unit (Azagury, Page 1, Paragraph 1). 

As per Claim 5, Brown discloses a storage device system in a computer system 

having a plurality of superior devices and a plurality of storage device-systems for 

receiving write-in data from at least one of the superior devices, comprising: a physical 

storage device, responsive to a logical volume which is controlled so that identical data 

is saved across the plurality of storage device systems, for storing data on the logical 

volume (i.e. "Volume managers are primarily used to organize storage devices into logical volumes, 

which may span multiple storage devices, ..Briefly, the present invention includes at least a first and a 
second server of a cluster ofsen/ers being equipped with complementary software RAID drivers and 
distributed lock managers that enable the first server to delegate to the second server, writing of a version 
of a unit of coherent data into a number of storage devices coupled to the server cluster." The preceding 
text excerpt clearly indicates that a cluster of servers/a plurality of superior devices and a 
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second/delegated server and number of storage devices/a plurality of storage device systems exist that 
include a storage device/physical storage device which is responsive to a logical volume which is 
controlled with complementary software RAID drivers/controlled so that identical data is saved across the 
plurality of storage devices. Note that RAID arrays are used to save identical data across a plurality of 
storage devices.) (Page 1, Paragraphs 4, 15); a device for saving the time of reception on 

which write-in data was received from a superior device (i.e. "in performing a delegated write, 

the delegated server may obtain at least a shared read lock on the unit of coherent data an validating a 
timestamp of the version of the unit of coherent data to be written." The preceding text excerpt clearly 
indicates that delegated server obtains/validates/saves a timestamp/the time of reception on which write- 
in data was received from a first/ server/delegating server/superior device) (Pg 1, Paragraph 18); a 

communication interface device for transmitting write-in data addressed to the logical 
volume and a corresponding reception time to another storage device system and for 
receiving write-in data and corresponding reception time from the storage device 
system (i.e. . .in performing a delegated write, the delegated server may obtain at least a shared read 
lock on the unit of coherent data and validating a timestamp of the version of the unit of coherent data to 
be written .the LastWriteTimeStamp property in the ManagedObject is the time at which the object was 
last written to the storage devices.. . FIGS. 4c and 4d show the delayed write to storage devices. " The 
preceding text excerpt clearly indicates that the delegated server validates the timestamp/reception time 
of the unit of data to be written. In order to validate the timestamp the delegating server must first receive 
it. Also note that because any of the cluster of servers can be designated as a delegating, or delegated 
server the server has the capacity to both transmit and receive the timestamp inforrhation. This property 
is demonstrated pertaining to the storage devices/storage device systems through the reference to the 
LastUpdateWriteStamp. The text excerpt also indicates, along with figures 4c and 4d, that write-in data 
may also be transferred in this way.) (Figures 4c, 4d; Pg 1, Paragraph 18; Page 3, Paragraph 46; Page 4, 
Paragraph 69); and a data consistency holding control device for effecting control with 
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reference to the table to write write-in data to the logical volume for which more than a 
predetermined time has passed from the reception time into the physical storage device 
in the order of the older reception time (i.e. "FIGS. 4c and 4d show the delayed write to storage 

devices. This is typically referred to as a write-back operation. FIG. 4d shows the writeback as done by 
the node with the working instance of the data blocks..." The preceding text excerpt clearly indicates that 
the data blocks/write in data is written to storage devices after a delay/a predetermined time from the 
reception time spent in Node Y/temporary storage. Note that in order to determine the data to be written, 
the table would have to be referenced.) (Figure 4c; Figure 4d; Page 4, Paragraph 69). 

Brown fails to disclose a table in which the reception times corresponding to each 

of write-in data from the superior device and write-in data from the other storage device 

system are arranged in order from an older one. 

Azagury discloses a table in which the reception times corresponding to each of 

write-in data from the superior device and write-in data from the other storage device 

system are arranged in order from an older one (i.e. " This information includes a timestamp 

provided by the host and a pointer to the modified data, which are in the control unit's cache. After the 
information is queued and normal write processing completes, the control unit signals the successful 
completion of the write to the host. The zSeries Parallel Sysplex has a timer facility, which enables a 
single clock to be shared among multiple zSeries hosts comprising the sysplex. Thus, by associating a 
sysplex timestamp with each write, it is possible to reconstruct the order in which the write requests were 
executed." The preceding text excerpt clearly indicates that an order/table is kept that arranged the 
timestamps/reception times of the write requests/write-in data in the order in which the write requests 
were executed/in the order from an older one.) (Page 6, Paragraph 4). 

It would have been obvious in view of the prior art of record to modify the 

teachings of Brown with the teachings of Azagury to include a table in which the 
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reception times corresponding to each of write-in data from tlie superior device and 
write-in data from the other storage device system are arranged in order from an older 
one with the motivation to enable the subsystem to support disaster recovery by 
ensuring that all data written to a primary control unit are also written to a secondary 
control unit (Azagury, Page 1, Paragraph 1). 

As per Claim 6, Brown discloses a storage device system in a computer system 
having a plurality of superior devices and a plurality of storage device-systems for 
receiving write-in data from at least one of the superior devices, comprising: a physical 
storage device, responsive to a logical volume which is controlled so that identical data 
is saved across the plurality of storage device systems, for storing data on the logical 
volume (i.e. "Volume managers are primarily used to organize storage devices into logical volumes, 
whicli may span multiple storage devices... Briefly, the present invention includes at least a first and a 
second server of a cluster of servers being equipped with complementary software RAID drivers and 
distributed lock managers that enable the first server to delegate to the second server, writing of a version 
of a unit of coherent data into a number of storage devices coupled to the server cluster." The preceding 
text excerpt clearly indicates that a cluster of servers/a plurality of superior devices and a 
second/delegated server and number of storage devices/a plurality of storage device systems exist that 
include a storage device/physical storage device which is responsive to a logical volume which is 
controlled with complementary software RAID drivers/controlled so that identical data is saved across the 
plurality of storage devices. Note that RAID arrays are used to save identical data across a plurality of 
storage devices.) (Page 1, Paragraphs 4. 15); a device for saving the time of reception on 
which write-in data was received from a superior device (i.e. "in performing a delegated write, 

the delegated server may obtain at least a shared read lock on the unit of coherent data an validating a 
timestamp of the version of the unit of coherent data to be written. " The preceding text excerpt clearly 
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indicates that delegated server obtains/validates/saves a timestamp/the time of reception on which write- 
in data was received from a first/ server/delegating server/superior device) (Pg 1, Paragraph 18); a 
communication interface device for transmitting write-in data addressed to the logical 
volume and a corresponding reception time to another storage device system and for 
receiving write-in data and corresponding reception time from the storage device 
system (i.e. . .in performing a delegated write, tlie delegated server may obtain at least a shared read 
lock on the unit of coherent data and validating a timestamp of the version of the unit of coherent data to 
be written,.. the LastWriteTimeStamp property in the ManagedObJect is the time at which the object was 
last written to the storage devices.. . FIGS. 4c and 4d show the delayed write to storage devices. " The 
preceding text excerpt clearly indicates that the delegated server validates the timestamp/reception time 
of the unit of data to be written. In order to validate the timestamp the delegating server must first receive 
it. Also note that because any of the cluster of sen/ers can be designated as a delegating, or delegated 
server the server has the capacity to both transmit and receive the timestamp inforrriation. This property 
is demonstrated pertaining to the storage devices/storage device systems through the reference to the 
LastUpdateWriteStamp. The text excerpt also indicates, along with figures 4c and 4d, that write-in data 
may also be transferred in this way.) (Figures 4c, 4d; Pg 1, Paragraph 18; Page 3, Paragraph 46; Page 4, 
Paragraph 69); a data consistency holding control device for effecting control with 
reference to the table to write write-in data to the logical volume for which more than a 
predetermined time has passed from the reception time into the physical storage device 
in the order of the older reception time (i.e. "FIGS. 4c and 4d show the delayed write to storage 
devices. This is typically referred to as a write-back operation. FIG. 4d shows the writeback as done by 
the node with the working instance of the data blocks..."Jhe preceding text excerpt clearly indicates that 
the data blocks/write in data is written to storage devices after a delay/a predetermined time from the 
reception time spent in Node Y/temporary storage. Note that in order to determine the data to be written, 
the table would have to be referenced.) (Figure 4c; Figure 4d; Page 4, Paragraph 69) and the storage 
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device system further has a device for receiving a request for locking a partial region of 
the logical volume from the superior device and for locking the partial region, a device 
for transmitting the locking request which was received through the communication 
interface device to the other storage device system, a device for receiving the locking 
request through the communication interface device from the other storage device 
system and for locking a designated partial region and a device for rejecting a request 
for write-in of data from the superior device and the other storage device system to the 
partial region, except for a case in which it is a request from the superior device in which 
the partial region was locked (i.e. "Once the writeback operation is started, the software RAID driver 
secures an exclusive write lock on the stripe." The preceding text excerpt clearly indicates that in order to 
secure the exclusive lock for the stripe/partial region, the second server/delegated server/storage system 
device must utilize the software RAID driver to request an exclusive lock from the first server/delegating 
server/superior device and then receive that request back in order to transmit the request to the logical 
volume, therefor locking the stripe/partial region. Note that an exclusive lock would deny access to the 
stripe to any system except the system which currently holds the lock.) (Page 4, Paragraph 71). 

Brown fails to disclose a table in which the reception times corresponding to each 
of write-in data from the superior device and write-in data from the other storage device 
system are arranged in order from an older one. 

Azagury discloses a table in which the reception times corresponding to each of 
write-in data from the superior device and write-in data from the other storage device 
system are arranged in order from an older one (i.e. " This infonnation includes a timestamp 
provided by the host and a pointer to the modified data, which are in the control unit's cache. After the 
information is queued and normal write processing completes, the control unit signals the successful 
completion of the write to the host. The zSehes Parallel Sysplex has a timer facility, which enables a 
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single clock to be shared among multiple zSeries hosts comprising the sysplex. Thus, by associating a 
sysplex timestamp with each write, it is possible to reconstruct the order in which the write requests were 
executed." The preceding text excerpt clearly indicates that an order/table is kept that arranged the 
timestamps/reception times of the write requests/write-in data in the order in which the write requests 
were executed/in the order from an older one.) (Page 6, Paragraph 4). 

It would have been obvious in view of the prior art of record to modify the 

teachings of Brown with the teachings of Azagury to include a table in which the 

reception times corresponding to each of write-in data from the superior device and 

write-in data from the other storage device system are arranged in order from an older 

one with the motivation to enable the subsystem to support disaster recovery by 

ensuring that all data written to a primary control unit are also written to a secondary 

control unit (Azagury, Page 1, Paragraph 1). 

7. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over Brown (U.S. 
Pre Grant Publication Number 2003/0014598) in view of IBM ("Storage Management for IBM BS UDB: 
Snapshot Backup and Recovery With the IBM TotalStorage Enterprise Storage Server", 2002). 

As per Claim 3, Brown discloses a storage device system in a computer system 
having a plurality of superior devices and a plurality of storage device systems for 
receiving write-in data from at least one of the superior devices, comprising: a physical 
storage device, responsive to a logical volume which is controlled so that identical data 
is saved across the plurality of storage device systems, for storing data on the logical 
volume (i.e. "Volume managers are primarily used to organize storage devices into logical volumes, 

which may span multiple storage devices. ..Briefly, the present invention includes at least a first and a 
second sen/erofa cluster of servers being equipped with complementary software RAID drivers and 
distributed lock managers that enable the first server to delegate to the second server, writing of a version 
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of a unit of coherent data into a number of storage devices coupled to the server cluster" The preceding 
text excerpt clearly indicates that a cluster of servers/a plurality of superior devices and a 
second/delegated server and number of storage devices/a plurality of storage device systems exist that 
include a storage device/physical storage device which is responsive to a logical volume which is 
controlled with complementary software RAID drivers/controlled so that identical data is saved across the 
plurality of storage devices. Note that RAID arrays are used to save identical data across a plurality of 
storage devices.) (Page 1, Paragraphs 4, 15); a device for saving the time of reception on 

which write-in data was received from a superior device (i.e. "...in performing a delegated 

write, the delegated server may obtain at least a shared read lock on the unit of coherent data and 
validating a timestamp of the version of the unit of coherent data to be written." The preceding text 
excerpt clearly indicates that delegated server obtains/validates/saves a timestamp/the time of reception 
on which write-in data was received from a first/ server/delegating server/superior device) (Pg 1, 
Paragraph 18); a communication interface device for transmitting write-in data addressed 

to the logical volume and a corresponding reception time to another storage device 
system and for receiving write-in data and corresponding reception time from the 
storage device system (i.e. "...in perfonving a delegated write, the delegated server may obtain at 
least a shared read lock on the unit of coherent data and validating a timestamp of the version of the unit 
of coherent data to be written., .the LastWriteTimeStamp property in the ManagedObject is the time at 
which the object was last written to the storage devices... FIGS. 4c and 4d show the delayed write to 
storage devices." The preceding text excerpt clearly indicates that the delegated server validates the 
timestamp/reception time of the unit of data to be written. In order to validate the timestamp the 
delegating server must first receive it. Also note that because any of the cluster of servers can be 
designated as a delegating, or delegated server the server has the capacity to both transmit and receive 
the timestamp information. This property is demonstrated pertaining to the storage devices/storage 
device systems through the reference to the LastUpdateWriteStamp. The text excerpt also indicates, 
along with figures 4c and 4d. that write-in data may also be transferred in this way.) (Figures 4c, 4d; Pg 1, 
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Paragraph 18; Page 3, Paragraph 46; Page 4. Paragraph 69); and a data consistency holding 
control device for effecting control to write write-in data which was received from the 
superior device and write-in data which was received through the conimunication 
interface device into the physical storage device after such write-in data has been made 
to wait in a temporary storage device for more than predetermined time from the 
reception time corresponding to the write-in data to the logical volume (i.e. "FIGS. 4c and 

4d show the delayed write to storage devices. This is typically referred to as a write-back operation. FIG. 
4d shows the writeback as done by the node with the working instance of the data blocks.,," The 
preceding text excerpt clearly indicates that the data blocks/write in data is written to storage devices after 
a delay/a predetermined time from the reception time spent in Node Y/temporary storage.) (Figure 4c; 
Figure 4d; Page 4. Paragraph 69), SO that, when write-in data which was received from the 

superior device and write-in data which was received through the communication 
interface device are written in an overlapped manner into the same storage location of 
the physical storage device (note that such overlapped writing is also a feature of RAID), they are 
written in the order of the reception time thereof (i.e. "...timestamp aging, as well as other 
techniques may be employed." The preceding text excerpt clearly indicates that timestamp aging, which 
assigns priority on a first come first serve basis, is used (e.g. they are written in the order of reception).) 
(Page 4, Paragraph 70), and a device forjudging whether or not new write-in data is written 

in an overlapped manner into the same storage location as the other write-in data with 
reference to the bit map table (i.e. "FIGS. 4c and 4d show the delayed write to storage devices. 

This is typically referred to as a write-back operation. FIG. 4d shows the writeback as done by the node 
with the working instance of the data blocks..." T}r\e preceding text excerpt clearly indicates that the data 
blocks/write in data is written to storage devices after a delay/a predetermined time from the reception 
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time spent in Node Y/temporary storage. Note that in order to determine the data to be written, the 
bitmap table would have to be referenced.) (Figure 4c; Figure 4d; Page 4, Paragraph 69). 

Brown fails to disclose the storage device system further having a bit map table 
for setting a bit value to indicate whether or not each block of the write-in data exists in 
the temporary storage device. 

IBM discloses the storage device system further having a bit nlap table for setting 
a bit value to indicate whether or not each block of the write-in data exists in the 
temporary storage device (i.e. \.Ahe ESS creates another copy of the data by building a bitmap that 

records changed data. When the bitmap is complete (typically in seconds), the copy is logically 
complete." The preceding text excerpt clearly indicates that a bitmap/bitmap table is used to record 
changed data/indicate whether or not each block of the write-in data exists in the temporary storage 
device.) (Page 7, Paragraph 5). 

It would have been obvious in view of the prior art of record to modify the 
teachings of Brown with the teachings of IBM to include the storage device system 
further having a bit map table for setting a bit value to indicate whether or not each 
block of the write-in data exists in the temporary storage device with the motivation to 
provide a synchronous remote mirror to protect from disasters (IBM, Page 4, Executive 
Summary). 
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